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DESCRIPTION OF DRAWING(S) - The figure shows the remote plasma device using 
parallel-plate electrode. 

Electrodes 2, 3 



12/15/06, EAST Version: 2.0.3.0 



Solid dielectric material 4 
CHOSEN-DRAWING: Dwg.5/6 

TITLE-TERMS: METAL ELECTRODE OXIDE FILM REMOVE METHOD ATTACH SOLID 
DIELECTRIC 

MATERIAL OPPOSED SURFACE ELECTRODE ATMOSPHERE PRESSURE 
DERWENT-CLASS: L03 P55 P81 Ull V05 
CPI-CODES: L03-G05B; L03-H04D; 

EPI-CODES: U11-C05E; U11-C06A1B; U11-E01A; V05-F05C; V05-F08E; 



SECONDARY-ACC-NO: 

CPI Secondary Accession Numbers: C2002-1 8041 8 
Non-CPI Secondary Accession Numbers: N2002-504413 



12/15/06, EAST Version: 2.0.3.0 



<19)0*Bftf)fff (JP) (12) & H ij^ ^ 



(A) (U)ttfftfMftH** 
#182002-151543 
(P2002-151543A) 

(43)&WB ¥«14¥ 5 3243(2002.5.24) 



(51) IntCl. 7 
HO 1L 
BO 1 J 
B2 3K 
GO 2F 



21/60 
19/08 

1/20 

1/13 

1/1333 



3 0 1 



1 0 1 
505 



FI 

H0 1L 21/60 
B 0 1 J 19/08 
B 2 3 K 1/20 
G0 2F 1/13 
1/1333 



f-Y3-r(#«) 
301D 2H088 
H 2H090 
H 4G075 
101 4K057 
5 0 5 5F0 44 



(21)tiJS## 


WH2000-346862( P2000 -346862) 


(7DHKA 


000002174 










(22)HJKB 


Jp(J12^11^ 14B (2000. 11. 14) 




AEiffAEWbES^ia 2 TI 4S4^ 






(71) tUKA 


597125863 
















JCfcSI8t*ftniri3f 2 -703 






(72)S8W* 










^fE^=aas»*BTS"tu 2-1 














(74)«aA 


100106596 








#a± Mflt «- 








fi»SK3R< 



(54) ismvzm &mw&0>mmmc)3& 



'^0 



w 



12/15/06, EAST Version: 2.0.3.0 



1 

im® 1 3 *%im®<?>Ej}Tx\ 0.5- 

tins* 1 iztffico&mnmmmmzirW;. 
irtmimxx&iz tzmib+'imtm 1 xia 2 

«* a c t * m. 1 1 s mm 1 - 3 <n\ rrti» 1 

*#0. 5~250kV/cmf**ii:*««k-r* 
M£3 1 ~4 cDV ^-fft*> 1 iRt=Gtt^K«S^i(ftlll 

[000 13 
[0002] 

mzm£ Lxwm.*-m>hm<wmtfmb % -> x 

1 0 0 0 3 3 iOi ^ &SH»ISfcfefrfti: LT 

ismx-t-r, *<r)mwmmhixtzi><r>xb^tz. 

[00 04 3 4fc, J«lB«Sl*«6»tt, fflffiT^ffi 



(2) ^2 0 02-1 5 1 543 

2 

mizzztiib^ mmmmmt. 

[ 0 0 0 5 3 #^7- 9 9 1 8 m>m\z 

•iSBKSfiTH*. fed***, ^y>A^ttg«» 
[00063 
[00073 

20 *awaUfctt*, *«E*ttT"CSS6L 

WBmttM*m&*ft ozb #-c* & i b * aaj l , 

[00083 -T^^, 1 *>#Pltt, *MJI 

afiflfOJE&TC. **£ 0 . 5~5 0(*«%^*-ri»# 
UJR+T, «l6]-fl.-*fOSIic7)^<i:t-^<0*f(til 

vx-?*va \xv*f <. >?m<?)&mmmtz%MZit& 
30 zbimb-thmmmcomtmm-mx'bh. 
[00093 ttz. wBttom2039mt* ?j<s$-4~ 
5 o*«%**^4»H«+T«4S*3teiS:*r5X-7 

[001034^. *&mnm30Mm, 

mmmmx$>z. 

1 0 0 1 1 3 4fc. *«B*0lll4<0fHWi, »J!M^JR 
1 - 3 <DV ^-«i*HO»!Bt:E«<OA«**o»ftJH 

[00 1 23 *J«^)»5«)«BWi» AVPX^$ 
^W, i*>±*^B*^t/i*>T* J »)^t* 5 4 
0ns~l 00/is, WHUtttO. 5~2 50kV/ 
c mX'bhZ b Z&®bt&m 1 ~4»V^*l*xO»BH 

izsmvmimnmmmiiimx'b & . 

[00133 

50 *#$r0. 5-5 0fWX**t6»H»+T'. HlW 



12/15/06, EAST Version: 2.0.3.0 



(3 

3 

Ons-l OOms, m%&g.WO. 5~2 5 0kV/ 
c m<F>mR£mvf& ZblZi. ittzftM7vX 

[0014] vt . ±ffi**flBfiflW>E*T 

fctt. 1. 333x1 04-10. 4X104Pa(OJE 10 
aTfcfc*. flEMBSKfWT\ gStffSSfc 

fc*9. 3X104-10. 4X1 04 PaOffiBtf*? 
4U>. 

[0015] ±iemrn7-7Xv$r^§^i,#HM* { . 

*9UaE5fi»^)£E*TT. *^2rO. 5-5 Oft« 

smKmsmti zbx\ mm* im%± 

o. 5m%m?hz>b.mmmkmm<. 5 20 
0 § t j^mmnmmR* m*. & 

[0016] Mwmtfxmwfifrnwmi. ^rcstttf 

Xlz£ o-CWRStifc^HJR+TWaSrff o Z btftt £ 
y. **yy, 's'J^a, H*P*>K*£*irufi:vvy 

mfrt>%&%W%m£U\ ftfe *«JEififlW>Efc 30 
Tfcfe vvrii, ^ V VJ*<nft&T<7)!mtffti>tiXZt: 

*mwvuzikziiKmmmoi-&iTmtz£ti 

[0017] ±.izmti-mmmmo'j>%< 1 1 

nrsx^mmtoth. mMmftzmitrizmft 
temLti 0 . >wMtztix^%^m#im^& bm 
w-;»ffu mmiwrnthzb^x^-r. * 40 

[0 0 18] JJB«fi4: LXit. mtii. ff. 

fcsm-frhKhmifimfhtih. v.m^m.b ix 
wdResft.*^ n%mwz£h7—?mm<7) 
ftSL&mvztztbiz. tt$mwscowmtf-feb%&m 
mx'g>&zbmzi\>\ znfmtmtetzsm&b 

S. - 50 



^2002-1 51 543 
4 

[ 0 0 1 9 ] «-3eitJ6J3W.-?tt. n®»i*in^ 

RMqn&^tf'i^wxttftmmb Lxm^&zb 

I. . aWOM: < b t> ¥S 2 0 mmJjLLtfff* L 

t*>. £*)%feLt:ficmiffii>ti&e>X\ x<omi< 

It^mOmmVXkX'hl. 
[00 20] §<ofc, TyXvZmLZlt&W&te. - 

[0021] mmtbmmmi. vsMutmn-ifX 
itm&satt&. zm. ffl*rnmb¥twztim 
<a9Mbff®mL. *>o. »tivtS0*ttom&k£ 
wtoXoiztz. m&wmmz£r>xm*>tii'iz'mm 

[0022] Hftl^|#cc7)ff®i: LTfi. «itf. ^'J 

[0023] ±ESI#iS«ftc7)»«{i. v-- h^T'i 7 
mfrtfO. 0 5~~4mmX'f>& Zb 

mE&m-r&zbm*). m-viknsmmtzim 
immz*). 7-9%mjm>£tz>zbWhh. t 
fz. mimmfcvmibix. ®m.v>i><r>£m^xi> 

[0024] mmmmvMut . swmf*»ojv$ . 

-catesHesft.*^ i~50mmT**it**»*t 

[0025] **^(CfflV^yOWX«iKO«£EieB«0« 
Hllc^f . mit'com® (a) , (b)(i^yA- 
ttJBM c ) (i^VPxS. «« ( d > (i^PSo 

Hi k««eemd#ie* wis 0 m Lx-hh 
hwtmftzff. lEXtenw^-ftifiwm&mizw&z 

htwxvmmt. zzx&iftzimizmfezti*^ 

[0026] JJB'^^WI^ifei* 1 0 WBRVife 
T* { 0B#^{i. 40n s~l 0 0M8"C**it* t »* 



12/15/06, EAST Version: 2.0.3.0 



5 

iw 4 o n smx'\mffim%&>x'&%< . i o o 
ju s zmthtimmtfT-9i,zw<i t^-r 

SriOkfrS. <J:0»iL<tS5Ons~5^s-CJ> 

[oo27] s^c. ±*>±m^m. m 

[0028] IRrWXKfantiiMi . 1 ~ 1 0 0 k 
Hz-C*SCt*«»^L^. 1 kHz*pt'l>l.i:JO!a 
tWi*9t?. 1 0 0kHz£j8i££7-?& 

[ 0 0 2 9 ] tfz. UtmJVl-AnfttfQltoZtihtif 
latis 1~1 000/tst*?.«:t#jffiLK lAts 
3f«jirc»* fc JHb&GF$J&5ri*>i: 3: 0 . 1 0 0 0 u s 

<{i, 3~200/isT'£>3>. JJEtAtOWC 

[0030] JJEftWi, «Ef5ffljDt: i-oTff*)*l 

fclBK0«!HtKa t 0. 5-2 5 0kV/cm£&|>&B 
fcfiifc^jffiU^. WHfcOtfO. 5kV/cm* 

src** t . ^amraW^^o-rr, 2 5 okv/ c 

[0031 ] Sfefcl, *^BSOlfiflJ!l^*^£fc*JV>T 

U\ witf , ^ti&tfxt IXT/Hytfx* 

Jflv***£tt, WEti2~8kVpp#JJ*U*. 2 k 
V P P *g|T*6fc. JW«fflb&q^t:«r4. ifc. 

T^&tixt ixmmtfxzm^imsu. mEii4~ 
30kv P Pi)W£L\.\ 3 0k.vp P imthtm%; 

[0032] * fc. *W»fc;fevvtMU WXWZVQI 
Jnfcfcwc. lISM*LTiJ:o. 
[0033] *^£7)te«! ! a#:-CJ)l» , 7^^^>'T -f ^ 

-?A*1^*«*>«S£W4 -ft 

[0034] ?jx~?&w&mnzmtt&*&k ix 

[00 3 5] 4fc, **9!«>jra*i£fc:i30Ttt, ttffi 



(4) #^20 02-1 5 1 54 3 

6 

[0036] *»WC«V^«B^ftf*c«i: IT. 

imtol 2{i±a5«s, 3\zT®m®. 4ii®mm 
6t4twra**r**i-e!K«-r. 122 Kin vc. mm 

TSPSffi 3 t comzn%zmtt& ztizx otmr? 
10 xvsrf&fes-e, z<?>mw.>m#mmztizzkiz 

[0037] o-/i««ii*ffl^*iao-w* 

3{2T$Q-^1t«ft»&n-/K 4ttfflfl$g«ft. 6 

awca* £ -eit*fi*-f . 0 3 tfcir >t , 

fcffl*R«*rCS«S*iX*5 0 , ±SM® 2 kTSHSffi 
3fc<0HtlEffSrWllirt-4ikft:J: l 9iWtr5Xv&» 

20 ii3iz£*)im2tL&zkiz£*) , mumfcx'biim 
[0038] mmmnmft%%mwz%w.0>~M 

*04K*t. 04 + . UHKB. 2{i±H5«ffi. 3tt 
TW«ft. 4(i@*l^«»«SS. 5«^*{iJP. 6<2 
UHft. 7tt#**A****l«lS-t. H4£tt» 

^aft^is 4 ojtt^iataiAS n«tp«*4 <m 
SrEnjD-rs £ fc t i 0 ittssnfr^s+^x^x^x 

30 vfl:U ^<7)Scl:r5XT^5-JRtf}P5*^^JRmii 
[0039] WF«S««i£fBvvi D hr?Xv 

iHK>-M»Bi5ic^r. as*, ion. 2&^3 

H5C*JV^, «HWfXJ4*BttrHKc^^«A«&>ib* 
flHB2a^3»iSc«ffi|||fcaiAS*i, «BIfc«»&W 
jD-fSditciOStmr^X^Sr^S^ -e<7)»«7- 

40 Hfi. ^rfc, tmmt. w&m*w&Lxv*- 

h7 , 9Xv«aM-OfcOtXY**iftlKMS*4j6>. 
/rx»a]P5(c*JV^. *BHI#6«rXY^-7 , yP4fc 

[ 0 0 4 0 ] H6U. ¥ff¥«a[*RyXyHcJ: 9X5 
pyX/UOjfHtciStt^it^^XiS^lPSrig^ga 

t . wmfo<nwkm®*ffittzmw<?>-w**tmx' 
hh. Kim®, 2atX3{i«®, 4im#mm&. 5 

50 {i^XlK^aJLP, 6ii1S5!tS*, 7fcB8UJfX*A 



12/15/06, EAST Version: 2.0.3.0 



(5) 

7 

□ , 8JiSt& y Oi'K 9{iSc«2ra, 1 Oim&tfx® 

3 t <T>?&\,Z> *)VX%RZ EPJP-T h ZklZk^X. TyX 
ibLXtixm&lUSfrWZtitetih. 

mmn®£%mtfzfi$>. mm?>tfxit. mm 
x® i o i o , mmmiiffltot&mzzii. &m 
Mzwmixm$ki-& z t mm.<^ h si*. 
mxv-vi&mzmmx'Z&ijozm^&zkizx 10 

tx. mmmizmsmm, mumzn^. ryx-? 
m^thtx-mmt^mmx-nm^^iyx^m 
it-csau x-Y-zmwm* 

[0041] *»^W**JtefflV*fc*«Ett1t» 

» 5 i t *«nK"c* o . «t o $ tatwmm . % 
«#Jite=u*^Er7X^&fi s &t^«M#i6T**o 20 

[ o o 4 2 ] ta. *mnmmm&ztik*m 
»i, 4V7\zto\^xv4^<n®mBtfn 
u mmmgcoT^mtfjMizm'jrtz. 

C0043] 

[Xtfcft] *5WBS:3WI0!t»^v^S<i>fc:Blfflt:K!B 30 
[OO44]0OtWl 

®6lz*-twm&Zm^t:. 06fcfcwc SUSS! 
OlSl OcmXigl ScmXjf^mmOTOT&IIIS 
{CO. 5mmWOT/l'5"fJRffl*BW*fc»ltU 
K#ajLP2mm^U«yhwyX;H|c*fflV\ A 1 It® 

fleR%, T^rfy 9 8flcR%<9ig-&#;*£ 1 0 S LMT* 40 

a i mmnwmftcvwmz'fT'iti. 

[0045] T9X?«HMfett 

siia^x : *^2#a%+r^^9 8#«%<7)ii^' 

XI 0SLM 

Jfclt&fr : m ( a ) . Wi#9/4ftT*«9lW5 
jus. ffi*)500W. 

fflSaftlOKHz, Vpp 6kV> &Jlli9ISI5sec ; 



WH2002-1 51543 
8 

[0046] xoam&oA 1 w^skik^ e s c a 

(CT^ff LfcIS*. affiftKS7C»it{i4 0%»!> 1 0 

WzJ:*§l5BWI«cJ:»)ai5fcU;. 
[0 04 7] Jtf^Jl 

^xftSftfcWI^rttbOfc:. IBMI8. 4 k 

V P p . J§&g!t2. 4kHzc7)s i nS^«03<a«Efc 

zmtfmwsmztis m^ym^uz. 

[0048] 

[01 ] ^^ftSfifcWIUJ50!t*t«Ett»<oH , C 
[02] TffTfaWS^ffl^fcffiMSlBOWfcSrra 

[03] v-tmm&m^ttmwmwmiTfitmx 

[04 ] ®#^immm^tzwmi&v>Mi*~r® 
xhh. 

[05] ¥ff¥«SSflgSrfflV V*-hTy Xvgfi 
<7)«$:St0t'J)l.. 

[06] TO^HmSffiSrfflV^Ut-hX^X^a 

<r>m&^-tmx$>&. 

1 (raEf^ii) 

2 EUJnmffi 

3 «ifi«ffi 

4 m#mm& 

5 xr^isaip 

6 S3t!ia* 

7 fixmm 

8 

9 Jfc«£ia 

10 SBRXTXM 



12/15/06, EAST Version: 2.0.3.0 



(6) 



#^2002-1 5 1 543 



[01] 



■am 





1 


[Hi 










*»«» 






5iV 




1 1 |"i 1 1 

111 



[03] [04] 




[02] 




12/15/06, EAST Version: 2.0.3.0 



(7) 



®m2 0 0 2-1 5 1543 



(51) Int. CI. 7 FI M>P<##) 

// C 2 3 F 4/00 C 2 3 F 4/00 A 

(72)»W# *§S mi F?-A(##) 2H088 FA23 FA30 HA02 HA04 MA20 

±TOHfta5A*BrHOj2 - 1 SMcflSC 2H090 HA03 HB02X HC09 HC12 

issBS&art hci4 hci6 

(72)3W£ 4G075 AA30 BA05 CA14 CA47 CA63 

JtDfcfflJfcM&ff4»2-703 fl&fttt*- DA02 EB31 EB41 EB43 ED11 

S h 0^7*1*1 4K057 DA01 DB11 DE14 DE20 DM20 

5F044 CC01 



12/15/06, EAST Version: 2.0.3.0 



JP,2002-151543,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The oxide-film removal approach of the metal electrode characterized by contacting the 
discharge plasma generated by impressing the electric field which installed the solid dielectric in one [ at 
least ] opposed face of the electrode of the pair which counters, and were pulse-ized between the 
counterelectrodes of the pair concerned under the pressure near the atmospheric pressure in the ambient 
atmosphere which does 0.5-50 volume % content of hydrogen to the metal electrode in front of 
wirebonding. 

[Claim 2] The oxide-film removal approach of the metal electrode according to claim 1 characterized by 
contacting the discharge plasma which generated hydrogen in the ambient atmosphere of which 4-50 
volume % content is done. 

[Claim 3] The oxide-film removal approach of the metal electrode according to claim 1 or 2 
characterized by a hydrogen content ambient atmosphere being an ambient atmosphere containing 
nitrogen or an argon. 

[Claim 4] The oxide-film removal approach of a metal electrode given in any 1 term of claims 1-3 
characterized by exhausting processed gas near the processed metal electrode. 
[Claim 5] The oxide-film removal approach of a metal electrode given in any 1 term of claims 1-4 to 
which build up time and falling time amount are characterized by the pulse-ized electric field being 
[ 40ns - 100 microseconds and field strength ] 0.5 - 250 kV/cm. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the oxide-film removal approach of the metal 
electrode by the discharge plasma using the pulse electric field near the atmospheric pressure about the 
oxide-film removal approach of a metal electrode. 
[0002] 

[Description of the Prior Art] In recent years, the detailed-ized request of the device which makes 
manufacture of a VLSI or a liquid crystal display top-most vertices becomes still severer, it is influenced 
more often from the surface state of a product corresponding to this, and an ultraprecise washing 
technique is needed on an electronic industry community. In the front face of the aluminum in front of 
wirebonding, or a copper metal electrode, an aluminum oxide and the oxide film of copper*oxide may 
generate and deteriorate, these oxide films are removed, and processing of raising adhesion is needed. 
[0003] Conventionally, as the removal approach of such an oxide film, it was carried out by the 
approach called ion bombardment method in many cases. That is, the workpiece was installed into the 
glow discharge of inert gas, such as an argon, under reduced pressure, and it was carried out by the same 
principle as the ion milling method or a reverse spatter by the approach of cleaning the front face of a 
workpiece by the impact of argon ion. However, since it was the removal approach by the ion 
bombardment, possibility that the workpiece itself will receive a damage was high, and could not apply 
to what dislikes the damage by the ion bombardment, but the application range was restricted. 
[0004] Moreover, since a mass vacuum housing and high power evacuation equipment are needed when 
a vacuum chamber, evacuation equipment, etc. must be installed, and the above-mentioned surface- 
preparation approach etc. becomes what has expensive surface-preparation equipment and processes a 
large area substrate by this approach, since the processing in low voltage is needed, surface-preparation 
equipment will become still more expensive. 

[0005] Furthermore, the art using the atmospheric pressure plasma which used helium etc. is proposed 
by JP,7-991 82, A. However, the abundance of gaseous helium in a nature is expensive very few. 
Moreover, processing speed effectiveness with them is not acquired from the need of using helium at a 
high rate, for stable discharge. [ there are few addition rates of oxygen system gas required for a 
reaction, and sufficient ] 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention can realize the discharge 
condition stabilized under atmospheric pressure conditions in view of the above-mentioned problem, 
and offers how simple equipment removes the oxide film of a metal electrode. 
[0007] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that the above-mentioned 
technical problem should be solved, this invention persons generated the discharge plasma stabilized 
under atmospheric pressure conditions under the specific gas ambient atmosphere, and completed a 
header and this invention for the oxide film of a metal electrode being removable. 
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[0008] That is, invention of the 1st of this invention is the oxide-film removal approach of the metal 
electrode characterized by contacting the discharge plasma generated by impressing the electric field 
which installed the solid dielectric in one [ at least ] opposed face of the electrode of the pair which 
counters, and were pulse-ized between the counterelectrodes of the pair concerned in the ambient 
atmosphere to carry out to the metal electrode in front of wirebonding 0.5-50 volume % content about 
hydrogen under the pressure near the atmospheric pressure. 

[0009] Moreover, invention of the 2nd of this invention is the oxide-film removal approach of a metal 
electrode given in the 1st invention characterized by contacting the discharge plasma generated in the 
ambient atmosphere to carry out 4-50 volume % content about hydrogen. 

[0010] Moreover, invention of the 3rd of this invention is the oxide-film removal approach of a metal 
electrode given in invention of the 1st or 2 characterized by a hydrogen content ambient atmosphere 
being an ambient atmosphere containing nitrogen or an argon. 

[001 1] Moreover, invention of the 4th of this invention is the oxide-film removal approach of a metal 
electrode given in the l-3rd ones which are characterized by exhausting processed gas near the 
processed metal electrode of invention. 

[0012] Moreover, the pulse-ized electric field of invention of the 5th of this invention are the oxide-film 
removal approaches of a metal electrode given in the l-4th ones to which build up time and falling time 
amount are characterized by field strength being 0.5 - 250 kV/cm for 40ns to 100 microseconds of 
invention. 
[0013] 

[Embodiment of the Invention] This invention hydrogen 0.5-50 volume % content under the pressure 
near the atmospheric pressure in the ambient atmosphere to carry out the electric field which installed 
the solid dielectric in one [ at least ] opposed face of the electrode of the pair which counters, and were 
pulse-ized between the counterelectrodes of the pair concerned - preferably When build up time and 
falling time amount impress and field strength impresses the electric field of 0.5 - 250 kV/cm for 40ns to 
100 microseconds, it is the approach of removing the oxide film which the generated discharge plasma 
is contacted to the metal electrode in front of wirebonding, and is generating it on a metal electrode. This 
invention is explained below at a detail. 

[0014] In this invention, the bottom of the pressure near [ above-mentioned ] the atmospheric pressure 
points out the bottom of the pressure of 1.333x104 to 1 0.4x1 04Pa. Especially, pressure regulation is 
easy and the range of 9.3x104 to 1 0.4x1 04Pa where equipment becomes simple is desirable. 
[0015] When the ambient atmosphere which generates the above-mentioned discharge plasma plasma- 
izes the mixture of gas which it is [ mixture of gas ] under the pressure near the atmospheric pressure, 
and did 0.5-50 volume % content of hydrogen, it becomes possible to perform high-speed processing 
which can be made to generate the plasma of high density, removes an oxide film by irradiating this 
plasma at the natural oxidation film, and acquires a pure surface of metal. Since the explosion limit at 
the time of atmospheric-air emission will be exceeded if there is no oxide-film removal effectiveness 
that hydrogen is under 0.5 volume % and 50 volume % is exceeded, it is not desirable. It is four to 50 
volume % more preferably. 

[0016] As for the processing in the above-mentioned hydrogen gas ambient atmosphere, it is desirable to 
process in the ambient atmosphere diluted by inert gas. As controlled atmospheres other than hydrogen, 
the gas which does not contain oxygen, such as an argon, neon, a xenon, helium, and nitrogen, can be 
used, and these may be independent, or may mix and use two or more sorts. In these, when the balance 
of a treatment effect, economical efficiency, or handling nature is taken into consideration, the ambient 
atmosphere which consists of an argon or nitrogen is desirable. Although processing under existence of 
helium has been conventionally performed to the bottom of the pressure near the atmospheric pressure, 
according to the approach of impressing the electric field by which this invention was pulse-ized, it 
compares with helium and the stable processing in cheap nitrogen and an argon is possible. 
[0017] A solid dielectric is installed in one [ at least ] opposed face of the counterelectrode of the above- 
mentioned pair which carries out opposite, and the discharge plasma generated by impressing the 
electric field pulse-ized by inter-electrode [ of the pair concerned ] is stable. There is a possibility of 
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discharge shifting to an arc if electric field are impressed, without installing a solid dielectric or the 
electric field which are not pulse-ized are used, and processing not being continued, and damaging a 
processed object. 

[0018] As the above-mentioned electrode, what consists of alloys, such as metal simple substances, such 
as copper and aluminum, stainless steel, and brass, an intermetallic compound, etc. is mentioned, for 
example. Especially as a configuration of an electrode, although not limited, in order to avoid generating 
of the arc discharge by electric-field concentration, it is desirable that it is the structure where the 
distance between counterelectrodes becomes fixed. As electrode structure of fulfilling this condition, an 
parallel monotonous mold, a cylinder opposite monotonous mold, a ball opposite monotonous mold, a 
hyperbolic facing flat plate mold, coaxial-circles telescopic structure, etc. are mentioned, for example. 
[0019] Moreover, except abbreviation fixed structure, since the degree of the electric-field concentration 
from which what has big cylinder curvature causes arc discharge by cylinder opposite cylindrical is 
small, it can use as a counterelectrode. The radius of curvature of 20mm or more is desirable at least. 
Although based also on the dielectric constant of a solid dielectric, in the curvature not more than it, it is 
easy to concentrate the arc discharge by electric-field concentration. With [ each curvature ] this [ more 
than ], the curvatures of the electrode which counters may differ. Since the discharge stabilized more is 
obtained in order to approach monotonously in approximation so that it is large, curvature is 40mm or 
more in radius more preferably. 

[0020] Furthermore, that, as for the electrode made to generate the plasma, the solid dielectric should 
just be arranged among pairs at least at one side, the electrode of a pair may counter, where a suitable 
distance which does not result in a short circuit is opened, and it may intersect perpendicularly. 
[0021] The above-mentioned solid dielectric is installed in one side or the both sides of an opposed face 
of an electrode. Under the present circumstances, a solid dielectric and the near electrode installed stick, 
and the opposed face of the touching electrode is covered completely. If there is a part where electrodes 
counter directly, without being covered with a solid dielectric, it will be easy to produce arc discharge 
from there. 

[0022] As the quality of the material of a solid dielectric, multiple oxides, such as metallic oxides, such 
as plastics, such as polytetrafluoroethylene and polyethylene terephthalate, glass, a silicon dioxide, an 
aluminum oxide, a zirconium dioxide, and a titanium dioxide, and barium titanate, etc. are mentioned; 
for example. The laminating of these two sorts may be carried out, and they may be used. 
[0023] The shape of the shape of a sheet and a film has as the configuration of the above-mentioned 
solid dielectric, and it is desirable that thickness is 0.05-4mm. When the high voltage may be taken to 
generate the discharge plasma if too thick and it is too thin, dielectric breakdown may happen at the time 
of electrical-potential-difference impression, and arc discharge may occur. Moreover, a container-like 
thing may be used as a configuration of a solid dielectric. 

[0024] Although the above-mentioned inter-electrode distance is suitably determined in consideration of 
the purpose using the thickness of a solid dielectric, the magnitude of applied voltage, and the plasma 
etc., it is desirable that it is l-50mm. If less than 1mm is not sometimes enough to keep and install inter- 
electrode spacing and it exceeds 50mm, it will be hard to generate the uniform discharge plasma. 
[0025] The example of the voltage waveform of pulse electric field used for this invention is shown in 
drawing 1 . Wave (a) in drawing 1 and (b) are [ a pulse mold and wave (d) of an impulse mold and wave 
(c) ] the waves of a modulation mold. Although electrical-potential-difference impression mentioned 
what is the repeat of positive/negative to drawing 1 , the pulse of the type which impresses an electrical 
potential difference to a forward or negative polarities [ one of] side may be used. Although the pulse ' 
voltage waveform in this invention is not limited to the wave mentioned here, ionization of the gas in the 
case of plasma generating is efficiently performed, so that the standup time amount and the fall time of a 
pulse are short. 

[0026] As for the build up time and falling time amount of the above-mentioned pulse electric field, it is 
desirable that it is 40ns - 100 microseconds. In less than 40ns, if it is not realistic on a facility and 
exceeds 100 microseconds, a discharge condition will become unstable that it is easy to shift to an arc. It 
is 50ns - 5 microseconds more preferably. In addition, as for the time amount whose electrical-potential- 
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difference change is forward continuously, and falling time amount, as for build up time here, electrical- 
potential-difference change shall point out the time amount which is negative continuously. 
[0027] Furthermore, you may become irregular using pulse shape, build up time, and the pulse from 
which a frequency differs. 

[0028] As for the frequency of the above-mentioned pulse electric field, it is desirable that it is 1- 
100kHz. Processing takes time amount too much as it is less than 1kHz, and if it exceeds 100kHz, it will 
become easy to generate arc discharge. 

[0029] Moreover, as fqr the time amount to which one pulse electric field are impressed, it is desirable 
that it is 1 - 1000 microseconds. Discharge becomes being less than 1 microsecond with an unstable 
thing, and if it exceeds 1000 microseconds, it will become easy to shift to arc discharge. It is 3 - 200 
microseconds more preferably. Here, although the time amount to which the one above-mentioned pulse 
electric field are impressed has shown the example in drawing 1 , it means ON time amount in the pulse 
electric field which consist of a repeat of ON and OFF which one pulse follows. 
[0030] The above-mentioned discharge is performed by impression of an electrical potential difference. 
Although the magnitude of an electrical potential difference is decided suitably, it is desirable to make it 
the range in which the field strength at the time of being impressed by the electrode serves as 0.5 - 250 
kV/cm. Processing takes time amount too much as field strength is less than 0.5 kV/cm, and if 250 
kV/cm is exceeded, it will become easy to generate arc discharge. 

[0031] Furthermore, in the oxide-film removal approach of this invention, it is desirable to change 
applied voltage with the inert gas to be used. For example, when using argon gas as inert gas, 2 - 8kVPP 
of an electrical potential difference is desirable. A discharge condition becomes it unstable that they are 
less than 2 kVPPs. Moreover, when using nitrogen gas as inert gas, 4 - 30kVPP of an electrical potential 
difference is desirable. If 30kVPP(s) are exceeded, it will be easy to produce abnormality discharge. 
[0032] Moreover, in this invention, a direct current may be superimposed in impression of a pulse 
voltage. 

[0033] Especially as a metal electrode in front of wirebonding which is the processed object of this 
invention, although not limited, the electrode of an aluminum metal or a copper metal can be mentioned. 
If a natural oxidation coat generates these electrodes and removal actuation is not mainly performed, a 
problem may produce them in an adhesive property. 

[0034] The approach of arranging a processed object, the approach (remote plasma) of blowing off the 
plasma generated within the container toward a processed object according to a gas stream, or electric- 
field arrangement or a magnetic operation, etc. are mentioned into the plasma which generated the 
plasma as a means to irradiate a processed material, in inter-electrode [ which counters ], for example. 
[0035] Moreover, in the art of this invention, since it prevents the organic substance removed from the 
processed body surface carrying out the reattachment, an exhauster style is prepared near the processed 
object, and it can also process, exhausting processed gas. 

[0036] An example of equipment using an parallel monotonous mold electrode as an example of the 
equipment used by this invention is shown in drawing 2 . Among drawing 2 , in a power source and 2, a 
lower electrode and 4 express a solid dielectric and, as for 6, an up electrode and 3 express [ one ] a 
processed object, respectively. In drawing 2 , the opposed face of the both sides of the discharge 
electrode of the parallel monotonous mold of the upper and lower sides of the die length which exceeds 
the width of face of a processed object where raw gas is introduced into inter-electrode discharge space 
is covered with the solid dielectric, and the oxide film on the electrode which is a processed object is 
removed by generating the discharge plasma and conveying a processed object in during this period by 
impressing electric field between the up electrode 2 and the lower electrode 3. 
[0037] Moreover, an example of the equipment using a roll mold electrode is shown in drawing 3 . 
Among drawing 3 , in a power source and' 2, a conveyance [ a lower roll electrode-cum-] roll and 4 
express a solid dielectric, and, as for 6, an up roll electrode and 3 express [ one ] a processed object, 
respectively. In drawing 3 , where raw gas is introduced into inter-electrode discharge space, the up roll 
electrode is covered by the solid dielectric and the oxide film on the electrode which is a processed 
object is removed by generating the discharge plasma and conveying a processed object with the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/17/06 



JP,2002-151543,A [DETAILED DESCRIPTION] 



Page 5 of 6 



conveyance [ a lower roll electrode-cuxn-] roll 3 in during this period by impressing electric field 
between the up electrode 2 and the lower electrode 3. 

[0038] An example of the equipment using a cylindrical solid dielectric container is shown in drawing 
4 . the inside of drawing 4 , and 1 — a power source and 2 - in a solid dielectric container and 5, gas- 
evolution opening and 6 express a processed object, and 7 expresses [ an up electrode and 3 / a lower 
electrode and 4 ] gas installation tubing, respectively. In drawing 4 , raw gas is introduced in the 
direction of an arrow head from the gas installation tubing 7 in the discharge space of the cylindrical 
solid dielectric container 4, by impressing electric field to the impression electrode 2 and the lower 
electrode 3 which were installed on the periphery front face of a solid dielectric 4, the gas in a solid 
dielectric container is plasma-ized, the discharge plasma gas is sprayed on the metal-electrode substrate 
6 from the emission opening 5, and the oxide film of an electrode surface is removed. 
[0039] An example of the remote plasma equipment using an parallel monotonous mold electrode is 
shown in drawing 5 . the inside of drawing 5 , and 1 - a power source, and 2 and 3 - in gas-evolution 
opening and 6, a processed object and 7 express gas installation tubing, and 8 expresses [ an electrode 
and 4 / a solid dielectric and 5 ] a conveyance roll, respectively. In drawing 5 , by impressing electric 
field to inter-electrode, raw gas reaches in the direction of an arrow head inter-electrode 2 from gas 
installation tubing, is introduced into the discharge space of 3, and the discharge plasma is generated, the 
discharge plasma is sprayed on the metal-electrode substrate 6, and it processes it from the gas-evolution 
opening 5. In addition, this processing fixes a processed object, and remote plasma equipment itself is 
moved to XY shaft orientations, 0 r********6is held on an X-Y table or a XYZ table in the gas- 
evolution opening 5, and the oxide film of an electrode surface is removed by making it move with the 
conveyance roll 8. 

[0040] Drawing 6 is drawing showing an example of the equipment which sprays plasma gas on a 
processed object by the parallel monotonous mold long nozzle, the equipment which prepared gas 
suction opening prepared in the perimeter of a gas diffuser nozzle, and equipment equipped with the 
conveyance device of a processed object. 1 - an electrode, and 2 and 3 - an electrode and 4 - a solid 
dielectric and 5 - in a raw gas inlet and 8, a conveyance belt and 9 express discharge space and 10 
expresses [ a gas diffuser and 6 / a processed object and 7 ] an exhaust gas cylinder, respectively. For 
example, raw gas is introduced in the direction of an arrow head from a gas inlet 7 in discharge space 9, 
and blows off from the gas diffuser 5 as plasma by impressing pulse electric field between an electrode 2 
and an electrode 3. On the other hand, the processed object 6 is carried by the gas diffuser with a belt 8, 
and removal processing of an oxide film is carried out. From the exhaust gas cylinder 10, gas 
[ finishing / processing ] is removed with the organic substance after processing, and the reattachment of 
it is carried out to a processed object, and it is not polluted. By using what can adjust delivery speed to 
arbitration, the conveyance belt 8 can change extent of processing and can also add cooling or a heating 
device further, moreover, the nozzle standby device in which it is made to stand by on the outside of a 
processed object until the whole nozzle object performs a pre-discharge to inter-electrode after 
electrical-potential-difference impression and the plasma is stabilized if needed - possession **** - 
things can also be made, an X-Y-Z migration device can be made to be able to provide, and the sweep of 
the processed object top can be carried out. 

[0041] In the atmospheric pressure electrodischarge treatment using the pulse electric field of this 
invention, it is possible to produce and cheat out of discharge under direct atmospheric pressure in inter- 
electrode, and it is the atmospheric pressure plasma equipment by the electrode structure and the 
discharge procedure which were simplified more, and the processing technique, and high-speed 
processing can be realized. Moreover, the magnitude of applied voltage, a processed object, mixed-gas 
combination, etc. decide on the time amount which discharge plasma treatment takes suitably. 
Furthermore, parameters, such as a pulse frequency, an electrical potential difference, and an electrode 
spacing, can also adjust processing parameters, such as a removal rate. 

[0042] Moreover, in wirebonding, as for the electrode from which the oxide film of this invention was 
removed, the rate of aggravation of a processed object the increase of the adhesion reinforcement of a 
wire and own decreases sharply. 
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[0043] 

[Example] Although this invention is further explained to a detail based on an example, this invention is 
not limited only to these examples. 

[0044] The processor shown in example 1 drawing 6 was used. In drawing 6 , thermal spraying of the 
alumina system solid dielectric of 0.5mm thickness was carried out to the parallel plate electrode with a 
10 longcmx width-of-face [ of 15cm ] x thickness [ made from SUS ] of 7mm, and aluminum electrode 
was processed using the nozzle object of 2mm slit of gas diffusers. The distance of aluminum electrode 
and emission opening which are conveyed by the conveyance belt was kept at 8mm. The processed 
object of aluminum electrode was processed on condition that the following, having introduced the 
mixed gas of hydrogen 2 volume % and argon 98 volume % by 10SLM(s), and exhausting processed 
gas from gas installation tubing. 

[0045] plasma treatment condition raw gas: — mixed-gas 10SLM discharge condition [ of hydrogen 2 
volume %+ argon 98 volume % ]: — a wave - (a) ~ starting -- 5 microseconds of /falling time amount, 
output 500 W, the frequency of 10kHz, and VPP - the plasma carried out was uniform discharge as 
which an arc column is not regarded processing-time 5sec; generating 6 kV. 

[0046] As a result of analyzing the surface state of aluminum electrode before and behind processing in 
ESC A, the surface oxygen element ratio decreased from 40% to 10%. Next, the gold wire was soldered 
to aluminum electrode before and behind processing, and the wire tensile strength by soldering was 
measured by the tension test with a spring balance. Consequently, tensile strength improved from 9g to 
15g. 

[0047] The electrode was processed like the example 1 except having performed peak value 8. 4k VPP 
r and discharge by the alternating voltage with a frequency of 2.4kHz of a sin wave instead of the electric 
field formed into the example of comparison 1 pulse. The uneven discharge condition that many 
streamers were seen was checked, and processing nonuniformity occurred. 
[0048] 

[Effect of the Invention] It is effective as an approach of being able to carry out [ in-line ]-izing easily 
and removing the scaling film of the metal electrode in front of wirebonding from the above description 
since the operation under an atmospheric pressure is possible for the approach of this invention. 
Moreover, the rate fall of the whole down stream processing can be prevented by using the approach of 
this invention. In addition, it can use for cleaning of the organic contamination which exists in the front 
face of the processed material of a semiconductor device, exfoliation of a resist, an improvement of the 
adhesion of an organic film, reduction of a metallic oxide, surface treatment, etc. 



[Translation done.] 
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